where  r is the radius of curvature pointing from the center of curvature to the surface and  n the normal on the surface.
On the midplane, both sides of the surface are equivalent, so that the two choices for the orientation of the normal, hence the signs of the principal curvatures, are equivalent too. Moreover, when working on one unit cell with periodic boundary conditions, the two sides of the surface become connected, which is not the case when working on 8 unit cells with periodic boundary conditions (an array of 2 by 2 by 2) or any size of LCP without periodic boundary conditions. Special care was taken to orient all the normal in the unit cell studied so that the relative signs of the principal curvatures in different places on the surface are consistent.
Relationships between curvatures on the minimal surface and parallel surfaces:
On the minimal surface we have that
where R is the radius of curvature. On a surface parallel to the midplane and at a distance l from it, the principal curvatures become: Figure S1 : Definition of the CG beads for the 9.9 MAG, 7.9 MAG and 7.7 MAG lipids (panels a,b and c respectively). Oval shapes show approximate groupings of the heavy atoms into the CG beads (see also the Supporting Information for the CG bead force-field types and interaction parameters). The carbon atoms forming the double bond in the three lipids are labeled (C9=C10 in 9.9 MAG, and C7=C8 in 7.9 MAG and 7.7 MAG). Supporting movie 1: The movie illustrates the procedures used for the analysis of the CG-MD simulations. It starts by with a isosurface of the density of waters in blue. This density is replaced by its filtered counterpart shown in cyan. Then the filtered lipid density is added in purple and we zoom in onto a tetrahedral water channel. The water lipid interface obtained from the filtered densities is added as blue spheres, followed by a swipe in the level of the isocontours, illustrating how the interface is determined as the surface where the two densities are equal. We then illustrate how the normals are determined on the interfacial surface, showing in green patches of membranes from which the local normal is determined as the best fit plane and shown as a black line. Finally we add the membrane midplane to illustrate the overall arrangement of the Pn3M LCP.
Supporting movie 2: This movie shows the organizations of the lipids around the A2AR as we move from the extracellular end of the protein towards its intracellular side. The representation and coloring scheme is the same as in Figure S6 . The movie starts from the node of water channel tetrahedron above the protein and then we move down through the water channel that is now occupied by the receptor. It is clear that the membrane midplane is wrapped around the protein and the lipids organize as a bilayer around TM1 and TM4 .
Supporting PDB Files
Several files allowing the visualization of the LCP surfaces are provided as Supporting Web Enhanced Objects. All files are for the 88Å LCP of 9.9MAG and the surfaces represent one unit cell of the LCP. 9.9_MAG_88A_boundary.pdb is the water/lipid interface surface. 9.9_MAG_88A_midplane_raw.pdb visualizes the membrane midplane obtained from the density of the last bead of the lipid tails. As explained in the Methods, the identification of the midplane from local maxima of this density results in a noisy surface, that is then cleaned by keeping only points that are at a maximum of the density in the direction normal to the midplane surface. 9.9_MAG_88A_midplane_cleaned.pdb file illustrates the midplane surface after this cleaning step.
